This investigation examined the association between aerobic fitness and repeated sprint 33 ability and match-related fatigue in 9 professional outfield soccer players. Aerobic 34 fitness using maximal aerobic speed (MAS) was determined via a continuous 35 progressive incremental running test conducted on a motorised treadmill. A repeated 36 sprint ability test (6 successive 6 s sprints separated by 20 s passive recovery) was 37 performed on a non-motorised treadmill to determine mean and best sprint times and a 38 percentage decrement score (%PD). A total of 114 observations of physical 39 performance derived using computerised time motion analyses were collected from 33 40 matches. Correlations between fitness test and match-play measures were examined for 41 1) accumulated fatigue: percentage difference between halves for total distance covered 42 per minute, distance run at high-intensities (HIR, actions for 1s duration, >19.1 km/h) 43 per minute, mean recovery time between high-intensity runs, and percentage difference 44 between the distance covered in HIR in the first 5-and 15-minute periods versus the 45 final 5-and 15-minute periods respectively in normal time; and for 2) transient fatigue: 46 percentage difference between the distance covered in HIR in a peak 5-minute period 47 and the subsequent 5-minute period and for the latter compared to the mean for all other 48 5-minute periods. No significant relationships were observed between MAS and fatigue 49 scores (magnitude of associations: trivial to large). For mean and best sprint times and 50 %PD, the only reported significant correlation (r=0.77, magnitude of association: very 51 large, p<0.05) was between %PD and the % difference across halves for mean recovery 52 time between high-intensity runs (magnitude of other associations: small to large). 53
Criterion measures from tests of aerobic fitness and repeated sprint ability might not 54
Introduction 60
In professional soccer, a strong relationship has been observed between 61 measures of physical fitness derived from tests of repeated sprint ability [1, 2] , 62 intermittent endurance [3] and aerobic capacity [2] and running performance in 63 competition determined from time motion analyses data. Unfortunately, these studies 64 have generally only examined associations with 'overall' time motion measures of 65 running performance such as the total distance run or that covered in sprinting. The 66 potential relationship between fitness scores and declines in competitive physical 67 performance in professional soccer players has up to now not received any attention (completion of entire game) were generated. The recognised difficulties in obtaining 123 systematic information on match running performance (due to player absence through 124 injury and/or non-selection, unavailability of the match analysis system in away games 125 etc.) [12] led to collection of a minimum of 5 and a maximum of 28 individual 126 performance observations for the 9 players with these randomly obtained at different 127 time points across the competitive season. 128
Time motion analyses data were obtained using a semi-automatic computerised 129 motion analysis tracking system (AMISCO, Sport Universal Process, Nice, France). 130 8 The workings, accuracy and reliability of this system in measuring player movements in 131 elite soccer competition have been described elsewhere [4] . 132
The association between MAS and RSA (mean, best and %PD) and the 133 following match-play measures [7] was examined: a) accumulated fatigue: percentage 134 difference between halves for: total distance, distance run at high-intensities (HIR; 135 running performed at speeds >19.8 km/h for a minimum duration of 1 s) per minute and 136 mean recovery time between high-intensity runs; and percentage difference between the 137 distance covered in HIR in the first 5-and 15-minute periods versus the final 5-and 15-138 minute periods respectively in normal time; b) transient fatigue: percentage difference 139 between the distance covered in HIR in a peak 5-minute period and the subsequent 5-140 minute period and for the latter compared to the mean for all other 5-minute periods 141 (minus peak period). To our knowledge, this study was the first to investigate the association between 169 fitness and match-induced fatigue determined via time motion analyses in professional 170 soccer players. Here, correlation analyses showed that maximal aerobic speed and 171 repeated sprint ability were generally unrelated and even inversely associated (albeit 172 non-significantly) to accumulated and transient match fatigue. 173
The fitness components examined here have previously been associated with 174 overall measures of running performance (total distance run and that covered at high-175
intensities) in professional soccer players [2]. However, despite the moderate to large 176 magnitude of several of the present correlations, inconsistencies across values and the 177 general lack of significant relationships tend to raise doubts on the capacity and 178 10 pertinence of the present tests as valid indicators for predicting a player's ability to 179 resist fatigue in match-play. Indeed, the increase in mean recovery time between 180 consecutive high-intensity actions was significantly and positively correlated to the 181 negative percentage decrement observed across sprints in the RSA test inferring that 182 lower decrement scores were actually associated with greater second-half mean 183 recovery times. Thus it would seem that despite the observed declines in distances 184 covered across match periods, higher levels of aerobic fitness and repeated sprint ability 185
as measured by the current tests were not necessarily associated with a better capacity to 186 resist fatigue in match-play. The present results, while admittedly using different fitness 187 test protocols, partly concord with those observed in young elite soccer players in whom 188 no relationships were found between field tests of intermittent-endurance (Yo-Yo IR1) 189 
